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2!!§ U^gaiOIOIIAH, 5"SSS dHtflU- afef egHxi^El^h SS@ St¥ DIBS 5t¥ 3 Iff Oil CflBSK)! b«x|@ CHS DIB At-OI CHI 

si At a=oi §sb &J-AI- g«a a^oi ssa *ps s^oi qi&sih. s* a^oi chs Die &chi asso. a&oi &m a^os). 
a=> * ahoi chi bdisjes, ^ggoi ?§gy. ^ssoii s*si& st¥ DIB21 sboh bdisi^ ae. h a ^§§chi s^sife 

CHS DIB2I SBCHI BDIHfc ?S 5°J AtOI2J S9l»te ¥S a2jj» H JM 83°) S3DI 8821 SB 9V0II 2JSH BA| S ^ CHI AH S Qh ¥3 
^ ^ CHI AH CH yOfaa. &DI£ ojSH fg EE2I- BAI- S H CHI AH 21 91 EDI- 2ICHSS0I, ?g g«3|- BAI S« A10I2I §311 ??IOUHE ™§ 
5X13 dHSOl UBEUI StteP. 
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E 18 S2H2J B-^S P^gaiOIB EAISIfe SSE. 

E 2fe S2H2I B-^S <™§ P^«aiO|» EAIStfe BBE. 

E 38 S£H2j B-¥2IS 2!j3 P^SaiOICHIAH aD|^t!2| §0H« EAISffe EB. 

E4fe SBH2J B-SP3H! ™§ P^gaiOICHIAH <™§ §X|2J ffla SOII AH 2| SOUS EAIS18 £3, 

E 58 BAf EE2} ¥3 EE Oil AH SA^2| 3E2I- 5«§g2) £FJ|| AhO|2| B3||» EAI8I8 U2HE. 

E 68 Ml 121 MM Oil Oil Off B-¥3H P^«aiO|2| ¥S BSE. 

E 78 XII 12| 6! A| Oil 21 SI? D|B2| g»i ^Sfsf gEHS EAISIfe BSE. 

E 88 E 6 * E 7011 EAIS §DI sisL. 

E 921 A LHX! Ffe HI 1 2| 4JA|0U2j 8I¥ Die CHI PIS Uli g§i EAIShfe EB. 

E 108 HI 22J ^AI0j|2J 5t¥ DIB2J gJ¥* B^fS SEHS EAISIfc BSE. 
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E 12fe M 321 ^iAIOIiei Sl¥ DIB2| SEIIS EAISfe BBE. 

E 1321 A LHXI Ffe M 32| ^A|0j|2J Sl¥ DIE* OH CHS HI5 g§i EAISffe EB. 

E 14te HI 42| 4JAI01I2I 8I¥ DIB2) S¥i B^S SEHS EAIShfe BBE. 
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11 : Sl¥ :>l5r°°°12 : CHff 3ie 

13 : °J!§go°°°14 : IS 315! 

15 : 12 SS^°oo16 : TFT 

16a : 7IIOIE S=!°°°16b : EffllSJ a^J 

16c : ShEHI S°°°16d : ±± a^ 



17 


ia*ooooi8 : a^ 


19 


i=g S^ooo20 : gi^S m 


21 


a 2 ^oooo22 : dHgQj 


23 


:>iioiM &nf¥°°24 : Eaiei e»¥ 


25 


eg a^°°°26 : HP 


27 


13 3IBooo28 : ^POIE 



BfS2| =3 

g*gg| HH§ 
g?gS| gO| 

S gfSS 5i|§ CI^MaiOl 0)l 2r§t =S|. Cli:8aiOI S38 SISBfn tJH20l|AH SS2£¥H2I Si ¥3h5i;>l ?I6H 2I¥E¥P 

soi2fe saiss eiAisib y-fas ^§ p^saioioii a§ 20m. 
sgn°i 3 life 

L||?fflt r±UIBS §^n. etAhBOIl °J5H 21 ¥ SJAISS yAlSIOt Cl^SaiOl g^i QiasfSS, SS2SAH B±ia-hO|E^ h g2SHI ss 
SfAhS e^S C|^SaiOI(LCD)£f SS12SAH B<ehO|ES ^bl Sh^ ¥3ht! 23J§ P:iSaiOI3l 2iQ. 

uhAhg ^§ u^gaioife ¥3is 5«§ p^saioiap g?n ^w^cm, a^i £23i <sts.m a ^11 9 4= &2E£, sens Bunion 

AfgSP. 2I¥£¥P 2J AI9 gg P^gaiOISI SiAIBOIIAH ShAhS?! HHSOII. S£ Q^fieHOI SS2EAH AhgS 4- 2iH. CLh £h AH 
a^E-hOI S ?h 128HI StP. ¥3hg e«§ P^SaiOlfe ^Sl SOI 01¥S 3? ShAhg 2»§ p^gaiOISP £!SE3I fePfe ^§JS SffeP. 

e ^§ P^BEIIOISI 3IS ^2Sr TN(twisted nematic)§ BSJ AIM agg, STN(super twisted nematic)S. GH(guest-host)8 . 
PDLC(polymer dispersed liquid crystal)!. Sai^Bl^l! §31, ?§8fe ^¥IS SI ^3 SI 21 ¥ Efe LH¥0|| Ohg*S e^PO!^ 

Eh ^AhffS SSSD. S&2I e^S P^gaiOlte iflS ±Xf£Ai saniaaFT) Eb POI2E(MIM)g 
AIS8K51 feS a§E2l ISIgi SI 4= 2ife °4EIS ^= Aligg MS8H2, BrAhSr Efe 9!!P0|E« SfSP. 

satsi yAia ™§ ci^saioi a ¥3is ail p^gaioi a»si §§1 sffc a* 3 PigaioiEA-i. e 1011 eaisi aiai »oi. ^eis 
ohms^ 3ib°i a^d) sawn ahs 4=5<2£ h»»e« 3Uois d na(2) sy ±± m&(3)m an. a^d) goii 

q^ei afG| eg«XI^EH(4)S S>n. egHXI±a(4)2| 3H0IM g^oil UN d (3)31- PHOIM bH£(2)8 5>n. a|fl! 

(Don §£@ ito°i 9^(6) % ahAh s«(5)s a& y-?ag p^eaioiPi- *?si a 2955277^011 ^ixngcn aci. 

siAh 9^31 ¥§ a^oi aj^ a^oii oieaEs. p^iaioi^i ehAi* ™§ Ei^Maioi^AH aimi 4= 2iE^ ??i°i soi sis 
mife Bijaioie^f sEgoi, a^ 4:S^h s.uit ci^saioisi ^^oieife 201 ssach. ^?i°i soi o\^m tuife ^aiois^i 

8EICH ^§ EI^BaiOlfe ¥311 5!j§ U^BaiOISAH AlSSn. IiaiAH ¥3H 2!j§ El^gaiO|2J ^§01 ^?l°l SOI Oi¥E 3? id§E3| 

i^acfe soi eaaap. oisi, s^ais ci^saioi §y ¥3h§ l\±ms\o\s.m ai§s 4= aife ^§ u^gaioii ai-¥3is 
ci^saioipn eo. 

nau, sai5i ^-¥3fg u^aaioioii ©s^, gjAhss ej-Ah g^(5)oiiAife °»§#s s^sin. ?s s^(6)ohah^ ™g§§ 

13^S^E£. 2!jlS0tlAH 3£^| ^OI8f>|| BO. II^AH, S= g« AFOIOtI eiEHaOlfl(retardation)2| »0I3| af«8K» «A|g£| ^eji 

gxi §i&p. oiaet sm« siiaspi ?un. =si m 2955277^011 jiihs ^§ ci^saioife e 2011 eais ci^«aioi°i 

BSEOII EA|@ Uh£l SOI StAh gg(5)°l ¥S SR(7) Oh 0)1 OI^S 128(8)31, i3§(8) 0|£H Efe ?IOII bNxl@ eiAI5.K9)S ^IXIffl. 
SlAf g«(5)CMIAH ™i|5| ¥3ll(dr)£l ¥S gg(6)0IIAH °!iSS°| ¥M(df)fe ^01 SICK 

E 5= ¥31 EEO||AH°| BAIS2J SE(lp)2|- H1AI BE0IIAH°I #AhS2| SE(IX.)S 311 33IB EA|8lb n 01 HOI Eh. ¥31 EE2I 
eiAl EEOIIAHSJ *AIS°I StEfe 2!!SS°I ^MQ\\ °I8H SPSPfc 301 StSISP. ShAh ™§| ¥3»l(dr)£f fg 3^21 2!j§S5J ^5|| 

(df)°l dISS ^ 1:2£ ShAf S^(5)3h ¥S 3^(6) A|0|°| S 3S0IIAH2I »0I?| ^±H£in. 8AIS2I ^Si EAh&P. 121 

(8)£J ?i|§SSJ ¥W2J SB SEOI^I mi g Oil. g§2| 4=3h S^hSfOI. ¥S a^(7)2| SB^OII 2|agfS 01 5! P. S»« 

SBAI3PI ?|5H fg a^ ^0)1 SSS dHS°tg ¥3 a^(7)°l S&QOII 2I6H 3Sg g>feP. ©PAH, &^|0|| ^5H 201 gSOIIAH gai^oi 
bHSOl CH^Pfc ESPI fe^StP. 

ESt, E 3011 EA|@ bl£l SfOI, 5hA| §«(5)3h ¥3 3^(6) A|0|°| Bih^h oh¥ 3ie(11)3h 3ie(12) AhOIOtl Sgg a^l^adO) 
S ]2&A|3in, QJPAH, 2!j§ E|^gaiO|2| ^SS XHsHAI^JP. E 4CHI EA|@ H|2f H0\. Sh¥ 6f2| ¥S g^(6)3h ^Ah g« 

(3) AhOISJ e»¥ ^^I5J ™SS( 13)011 A). 6I¥ 3I&(11)°I Sffl CHI AH 2HS SXh°l a3AJ2fa °»§ SXI2I dHSf a h lf AI0I2I 331^ °J6H. 
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ens ci^gaioi^ s^b in ails ^»a sia asoti sow Bfaaoi. ^# p±*aioi2i -301 h»so. 

gfSOl 0|?2» Sfe 31 £3 PiSI 

maun, e ttssi ^a.e ¥a £es oma sui seoiiahhi m^m scisttr 4= st:n, egg swei uisoi sj-ah s?i ¥g 

Amia 9311 CHI AH E * SB) XI XI Sffe a-fiS ^§ P4iBaiOIS XHSSfe SOIO. 
s gfgou its ™g PiSaiOlfe, 
dH£a ^ SS!!XI4;EPI SSS 3h¥ 3ie: 
Sh¥ ^ I & CM! CHSShE^ HHJlS CHS 3I&: 

si¥ Jisa chs 3ie Amia asa ^§S; 
sf¥ 3iea e^Ah g 21011 sss ei-Ah a=^; 

8^ ¥3 S^CHI *SS ¥S a^: 

CHS #011 s#@ ss a^; §y 

aui a=;a a=a 55 a^ Ami 011 ass ei^spi ?i& sisi sssm, 
°j<§*chi s^sfe si? 3iesi aeon ei^sfc asa ^sschi 3*sh= as 3i»a he 011 ewatr as Amia 

S?IXH= ei-Ah gg Oil AH HP ¥S S ^ CHI AH CH #P. 

¥S S^OIIAH a^SOH ej^hSfe aSOl ELUI ggOIIAH °"##0)l EJ^afe SSSCI 5f°H£. 3 ^ CHI AH °«SS5J 

^sas ¥3 a ^ chi ah ™gsa ^saap ch ^:hi an. &m sesi ¥a se 2,^011 ah a s^j ^as ass 4= 9in so. #3ife g 

S E Oil AH BMga at! S3S^fe 2S JlsSMI 

s^g p^gaioit eui gga sa sua gsoii asH ^ssoii s^sife si¥ uiea a son ei^afe ?s asa ^ssa 
s*8^ ens Jia-si aeon s^oifer as ai-oisi a^xPf hiai a« chiah sp ?s ggcniAH ch ^#sp. 

BiAh gga ga sua sir esfs gga &ai gga ?s as Amia xmii i^aisiii, ¥§ gga ei-Ah ggg &ai at at 
esxi^aoii aaH ass Aissmt ps a sou sish saioii =?^m 4= sip. #:>!& et°t e§«xi^eh g-a sji* yxisna ?s as 

HICH2I SJSBB HHXIISte 5101 ^teSMI §m. ^"g P4:Sai0ia *ll£ HISS SSfAIS 4 2iD. 

5^9 Cl^gaiOlfe ¥S S^OIIAH ?«SS2| ^woi ^ g«o||AH 2!§§S| =j||oi g S^5IE= 4 2iCK 

¥S S^a ShAI- S^0IIAH£| «| 2501 SSSfES. 9!j§tOIIAH2| a^l^aSJ SOHOII 2J5H HUB SOHU aSM^2| &0HOII °J SH 

?^A^ a?l(reverse tilt disclination)2t UH9 §0H» SI 51 » 4- 2iC>. #3|fe 2«§ Cl^gaiOI°J s SS Sfe^mCK 

e^s p^gaioit sasoi ats} egtixii:EH #011 ^sgn, ^Ai a^a ¥s a^oi £s°i g«2i aas #011 isas, a^oi 
§a#oii a§!M mm sm sedii^EHa a=oii a^i^ss a^gcn, cis 3ieoi s&mm mm m% s=oii 

aasts sad a^oii sj-Ah a=s a^sife as s.^ a=a ¥s a^oii sish shiaieh* s#smi sm, atAh a^-^s-cns 
a 3 oil 21 sh §g£! 3H hh a i eh si- ¥g £R-ae<ot-e.ut a^oii °i8H ^dhaieh lh oil ¥g a^a CHS a^ AhOI CHI bhsoii SISH 

SSS 3i IH A| EH fi SttS°SM| ¥3 S^a ShAJ AhOI Oil SflXKH 4S#1 4* 2lO. 

ess ci^saioib astoi sshji^eh #oii gtsu. &m a^a ¥S a^oi ±§°i s^chiah aas #011 s#an. ¥g 

a^OI SSSCHI 1SS £S S8 n ^2joj ejof egHH^EHEl ±± a^OH a?|5!ES S^3H. CHS 3ISOI a^CHI a^l^ES 

g^iarn, aastoi ^sschi a^shb chs ji&si se #011 gssife sfto. 

aaetoi yAh a^ #011 5§gEs, &h a^a chs a^ aioioii daa ensoii °ish s#s sh m ai eh ^ ^§chi ^sh s#@ 

3H1AIEH& !°lstCHI £|8H 3H1AIEHS §S ^SHCH, ¥S S^a U JA| A|0|£| a?lxlg ^#Ai^JCK 

°!is ci^aaioifer lesoi egtjxi^EH #011 iisaa. &m a^a fg a^oi g^oiiAH aes #chi s#ai>. 
a^oi aesoii s#a £s sm ^^21 saiAi^EHsi a^oii a?ig°s §^gi chs ^ieoi ¥s s^chi a^iass 
a^affl. aaeioi &m a ^011 chssh= chs ?i&a 9^ #011 2!safe ?5i i^fea. 

aeatoi a^Ai a^oii cnasife as Jiea g«#oii »§gs£, ei-Ai a^a chs a^ ai-oi chi #ss ^soii aso aaa ^huhaieh^ 
ae^oii sign a#a snnHAiEia ™§oii asn s#@ ^dhaiei^ §§ ^ggcn, ¥g s^a siai a« Ami 011 a?i»g ssaiijli. 

p^gaioife aesoi eshah^eh #011 gsan, s^Ah a^a ?s a^oi igg s^chiah ia§ #011 s#aii, fg 
a^oi sasoii a#&! s§ie #s ssh ^2ia ^ e^xi^ehsi a^oii a^i^Es a^an, chs 3ieoi ¥g a^on a^i^es 
s^acH, aaafoi shAi- a=on cHesife chs ^i&a #011 ^sa^ ?si afeP. 

i^afs &iAh a^ a yAi a^oii □esit chs pissi s^#oii gsan. &ai- a^a as a^ aioioii #s@ ^gcni asH s#@ 

^MAIEHfe ™S0|| 2|8H *#S 5H1IHAIEH a gae|CHI a8H S#@ 3HMAIPS ^Sl 4 ?g g«a BIAh S« AhOI a a*ixn 

&.^Aia 4 SIP. 

5>is p^saioife aesoi st^ Mgnxi^p #011 ^saa, s.ui a^a ?g a^oi igg 9°ioiiah ass #011 s#azi, pg 
a^oi aason aei^ si ssh ^sixi^eh ^a s^ou a^i^Es a^an, xhi 2a a^oi ae^s ssh ±± 
a ^011 g^aa. ej-Ah a^g aesoii sa=i te sbh xhi 2a a^cni a^i^o^ g^a& ^fa 4 sip. 

m 2a a^oi sews ssh si ^ chi g^gss, 9uhaiei^ eiAi a^a ¥S a^s ssh ±4: a^oii sa^aw. fg 
a^a as a^ ahoichi #s@ eijsoii a8H iss shmaiehm ?g a^-ae^-m 2a 4^^ a ^011 asH g#@ snnHAiEna ^Af a=- 
"jjg-ag a^oii a8H s#@ ^hhaiehs j^ses eisH, ¥s s^a &ai g« Ami 011 a*i»3i- ^aa 4 sip. 
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9»s ci^Baioife 12S01 Egj^^Ei aoii 3§ga, ¥S a^oi sag aoii saga, 322101 ^s a=? aoii asga, 
aiAi a^oi ia^> aoii saga, f§ a^oi s2§oii sas ssih ss ssn ^axi^Ei ajatai ±± sroii a^aa, 
3n?3i &h a^ai aaatoiiAH amnion sagoi sib u=p. 

sasfg <=s a^ aoii saga, sj-aj a^s 12 at &011 saaEi, suwAiEib &h a^ai ¥§ a^oii 2ish ssaa. ^s 
a^ai as a^ aioioii aa@ ^soii sjsh saa shiihaieiji fs a^-i2at-BAi a=oii °ish sas ^ihaieisi a^Ah a^-^s- 
□ s 2 ^chi °i sh sas 3HiinAias mm 3ffeg°s 2§n. ¥s a^ai eui a^ Ahoioii a?i»3i ass 4= sick ej-Ah a^ai §a^oi 
jh^oiiah ni3ig3i in SOII. 3H?fe ¥S S9|°£AI 3|feBP. 

33 p^saioife i3§ m\ esoi saga, 3n^3i 2i°i a¥ ^2 9^ SJ/Efer si¥ s^oi! saat^ ^as 4= sip. 

ea°i a? ?2 s^ai si¥ s^oiiah as Jieesva awa 3$ ^sxis sen atAhsi-^i oia^es. ppah. 

3n?3i ?s 92°£ah°i si¥ ^2 asm a¥ as oil sagoi. bai 2E s?b ohui ¥3i eeoiiahe si^ej u^saioiB 
ess 4= SIP. 

isaig sin. sio 2 . Ti 2 o 3 , Ta 2 05. sio, AI2O5. oibij * oie(arton) § ams ssi^ sip. 

SIN, Si0 2 , TiaOs, Ta 2 Os, SiO, AI2O5, PBS 3! OlfiOl 12^011 Qie IHSSAH MSB 4= 2A3I ID £011. SE, 35 Si * 3§ *H£21 

as pgm saoii pp 5i3 2i getsis 4= 21a, g3ti &3IIoiiah2| xi^E3i iboisp. 

u^senoife si 121 eai hei3i as 3ib & f oii saga, hi 221 ga ia:i ^ei- e£hxi^ei aoii saga, &iai a^oi hi 221 
ay ih aoii sasE=? ?aaip. 

ssi eei3i as 3ieiai ^xi 3ib skui sagss, eui seoiiah°i as jib a°j a a iai ¥ a saisia, ^ai eeoiiah2! 

±» j|nmi chs 3iB &21 i2i iai & a sai8i3ii sp. &3ib gm eeoiiah ^21 sas a^Aia 4= si3ii sia, ia, ^ai 

EE21 &}A1 EEOIIAH 4»if iSi 4= SI 311 ©P. 

as 2i ?a * 3§ 

S gfS 21 a 41 Al 0111 8?S ESS &28101 S fi/AIOIIfe S SfS°| ffi SEHOia, S aSS S^SSHI SifeP. 

E 6S g aS2| HI 12| ^iAIOIIOII IIS Sh-¥SS 5!|§ P^«ailO|2| ¥g BSEOIP. E 6011 EA|@ b|2| SfOI. y-¥an 2ijS 
P^BMOIfc LH¥0II Sl¥ 3IB(11). »l¥ 3IB(11)j» CHBWE^ HHSIS CHSf 3IB(12). S 8^¥ 3|B(11)j» OI8f 3IB(12) AIOI0II 4^&J@ 
S!!S*(13)* SffcP. ^-¥311 U±»aiOlfe (HIS SOI. SjSOII 2|8H ^¥IS ^» 5ISSAH Dh3@ W SgHXI^EHl ^& 2«Eie 
OHS^ 1 ^ A|Ag| S AhSfiQ. 

6I¥ 3IB(1 1)S §3 313(14), 12 Safia«15). TFT(16), 9QS(17). ShAI- fi^(18) * ¥S a^(19)S SffcO. 12 SSaK15)S 
12 Jl&(14) m\ 3SSa, TFT(16)fe §2 S£9f(15) Afotl SaSP. 2f3, h 2| TFT(16fe 12 3IB(14) a°J 31101 e S=(l6a), >I0IM 
a^(16a)S ffl^aife 12 HSSK15) m\ *Oia EB1I2 a^(16b). BfESI S(16c) a a^(16d)S SffeP. ESII2 a^(16b)ai ±± 
aS(16d)2| S23 bHxli= E 1011 EAIS SSJI 31^31 SDI5 SCH SIP. ^EH 3I£3 S WSa2l EAI3I P= 28 S asai S£H 3IS0II 

ai§@ Eaiaal 4:^2) oiaoi yas goi si3i h^oip. 

TFT( 16)21 ±± a=!(16d)0tl ES8fe ?ja|M *(20)S 12S(17)0II Sa^P. &^IM fi(20)a^ S2S(17)S Dl^Slfe &M 3^(18) 

□I fg a^d9)oi 3SSP. ¥s a^d9)s tft(i6)2| a^(i6d)oii a^ga. aia a^E^Ai 3ite&p. sjai a^(is)s 12^(21) 
« mm ^s a^(i9)on a3i3°s s^sa, sis a^ % yAjB°s/H 3ifetip. 

SEIOIDIE §2£ 0|¥O|Aia 5i|S ^Alg HHSWfe tJH®9f(22)0l ^SSOl, EfAJ 2^(18) ^ ¥S S^(19)S ffl^ftP. UH»OK22)0| 
2Digoi, °-!!3§2| 91)3 g»2| bHS a»OI 2S9P. °^§S(13)0II 2*8lfc CIS 3IB(12)2| S2E BH»aKEAiail Si)2S HI*=iP. 
S2 3IB04) 2| 311 01 e BX|¥(23) Sy 3)101 S BAI¥(23)S Ul^8)fe §2 SS9}(15) ^2| E3I2 BXl¥(24)fe ol¥ 3IB(11)2| ^S¥0II 

oiaa b» s^oii saaci. 

CHS 3IB(12)S ^SS(13)2| *B2S¥B $AID|S ^SS fg S^(25). S£i SE1(26) it! 32 3IB(27)S gffeP. §2 3|B(27) 
°S¥EJ □& 3lff(12)°S SJAIS ejAISS □ft 3IBES¥Ei asHXUH. 5>|§S(13)S SSH 81¥ 3IB(1 1)011 ESSia. &1AI SROIIAH 

y Aigoi s^aisoi act. ^aiss °!iss(i3)g pai g^siot, ¥s a^(25)°£¥Ei as 3iBd2)°i swes saisp. 

eij£10IE(28)fc 5l¥ 3IB(11)2| 9^SS(13) ^aSOII D10SD. H1JPOI E(28)S¥P2| gg S0 }|B(14), 12 BS^(15). S2S(17) 
¥S a^(19)s »«H ^9S(13)01I EifSia, ^ISS(13)S «5H fg a^(25)dm£¥EI Cig 3IB(12)2| »A1@P. 

E 78 E 621 &2E0II EAIS P^SBII0|2| 61¥ 3IB(11)2| gj¥B EAISlfe B2E0IP. ¥S a^(19)S gj^lE S(20)S SSH 
TFT(I6)2| 4:^ a^(16d)0|| a3|5j°S S^gES, TFT(16)01I 2I6H a?lfe ¥S S^(19)2| a?|21 S^SIP. P£1P, StAf a^(18) 

s a2si(2i)8 »sn a^(i9)oii s^gEs, &m a^d8)2i a?ife ¥s a^d9)2i a?iap yoiap. oi u. ^mmb^ &m a^ 
(18). ¥S a^d9) a a2^(2i)oii 2i 6n saaci. 

E 8£ E 6 * E 7011 EA|@ °!j§ C|^gS||0|2| 131 51 £01 P. 81¥ 3|B(11)ai US 3IB(12) A10|2| ™§§(13)1 ^SJSlb 751 
51 IH A| El SAH B^Sia, ¥S a^(19)2l aS 3IB(12)2| CLC1 , S^Al 2^(18)21 aS 3|B(12)2| S&S CLC2, &.U1 2^(18)31 

¥S a^(19)0l 3231(21)8 S8101 MS. a^S! 5!S C10IPa ShAl 2^(18)21 S^OllAl ¥3H2| 31uHAIEI(CLC2 i! C1)31 

S^g3l IH SOII, TFT(16)0II 2ISH 231=! a&iOl §g gggoi. °!!§S(13)01I 231=J a&iS ^S 3^(19)21 S^OIIAH CLC10II2 231&! 

aajsp yoiap. 

1/4 msBoi a?i a! 8i¥ 3ib aw Di^goi Bast sis bsoi s318ie^ \./42i ?ia»g aasifc g^oiifc. oil* soi , asoi 

23igXI as a S3ICHI 4=3 HHS ^EHS ^ISlfe ™§g ^Al¥21 ¥5¥ gf^OIIAH Cl^gai0|31 gfe ESEI 2E31 @P. 
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□au. PEsaioioii Aisafe sa hisoi \ee asae. ewa PEsaioife 9«gs(i3)si sssaia&Qioia: retardationjoi x./ 
4a on 32 asa hissie, puis ™§ p^gaioit ^gaoi x/2a a an asa saiss hissp. a!SS(i3)oi 23is 

aaoi s^ias. aia»(i3)2i ^gas bsbh §3iep. 

©BfA), E 80)l EAI@ §31£|E3| 0l£ia3| 9I8H. 323(21)8 SSH PS S^(19)a BhAf 83(18)01 a^»2S*l St Ah 23(18)111 
PS a3(19) AhOIOtl £91x131 P21 EE2I BfAl EECHIAH a!|gS(13)2| **g80l £I3S1§ 4= SIP. 323(21)CHI A1g3lisS 

XHES SiN, Si0 2 , Ti 2 0 3 , Ta 2 0 5 , SiO, AI 2 Ob §0|C|. H£]U. E 8CHIAH CLC1 3! CLC22I §§S e"SS(13)2| XHS H ¥ffllCHI °I8H 2SIE. 

ei^h aaa ^ii Aioia aais e»gs(i3)2] jhsoii i&a b»?i dhsoii. a23(2ua ?n si hies aasi Esaonoi em. 

E 921 A LHM Ffe E 60)1 EAIS ^-¥38 PESBII0I2I HIE 2S0IIAH Sl¥ 3|£K>II 01 HIE §38 EAlSlfe fiSEOIQ. E 
7011 EAIS WSt HOI, Pa, 3||OIE S^(16a)0l 10 3IEK14) &0II 32 SS3(15)0l 3IIOIE a=>(16a) &! Eai2 a3(16b) &0II 

«§gi H}EUS(16c)3» EE S^(16d)0l S3 ES3(15) gOII SSaOH. E9IS EIlEAHa TFT(16)a ?ies 8£&p(e ga AOII 
EAI). ES. 328(17)01 TFT(16)M HIP8IEH 3S3E, £E a3(16d)0|| E&5ffe fj&IE e(20)0| §£@P(E 9a BCHI EA|). ^?HJ 
Ellfe TFT(16)0)| SfSaE 5101 01 LI Bh POI EE2I 1*01 PS E9IS E»S 31501 Still 4-E SIP. 

PSEE, ITOE OIPCHa ¥3 33(19)01 326(17)8 HI^SIOI, £^ a3(16d) * PS 33(19)01 ?jS|E 8(20)8 S6H AH£ 

a^i2j°s 2*ap(E 9a o. fg a3d9)oi siti mi. o^ui ^ssjb Emails aisseew ps s ^ oti ej- a§i3EE uo^h 

aSS 4= SICK ?S 33(19) &CHI 01^3(29)8 SJ^hmO) BM aS2ia 33)1 ¥g^i ESAI2J 6t EH Oil AH, 323(21)01 S3 a-SlgCHI 

asH aa@Q(E 9a doii ead. 

nam, ¥3 a309) * 323(21)011 oi^a(29)» ej^f-ai-oi. 2ai 33(18) ee ai 301 as sstaoii asH B2S07) &ou 

S^SCKE 93 ECHI EAI). 2^(18)°) IHSfc AI CHI ff§£|b 2J0I 0|L|£| QS ESS XDS3I A|§§ 4=E 21 CI. Dam. SBIOIDIESJ 
dHSSt(22)0l ahAh S = (18). PS 2^919) 'U 12^(21) ^011 ESg2, ™§a timMdlJl 2Df@CKE 9a F). Sl¥ 

(11)01 g Bon mai xiiEaoH. naigj vihi ssh san BEi(26)a ¥g a^(25)oi ^sa as 3ie(i2)a- maen!, °»§e(i3)oi gj 
3ie Aioioii ?agoH ™§ pisaioi* m^eta. °!iss(i3)3i a*sife st¥ meooai aaoi ^a aes^ ssa 4= ei°E£. °ji§s 

(13)21 UHtt 52 SOI PS ShAf S3 AI0I2) a 31 ¥E0IIAH gf^ShXI StteCk 

s a k sa m 2a ^aioipi oisioii ^haisci. e 6a m ia AiAioiia aoi, 8f¥ 3i&(n)g ga ?|&(14), 12 ss^(i5: eaisxi 

StS), TFT(16), gaS(17), yA| 2^(18) * ¥S 2^(19)8 5?feCI. S3 eSS|(15)S S3 3I&K14) ^0)1 S!Sai2, TFT(16)fe 1a 
SSat(15) fet" CHI §^SC|. 2|2^5j TFT(16)fe S3 310(14) &0II 3l|0|e S=(l6a), 3IIOI M a^(16a)S Hl^Sffe §2 BSa,'(15) ^Oll 

Eaiei a^(i6b), a>E«isd6c) aj a^(i6d)§ %s=q. as 3ie(i4) ^21 31101= exi¥(23)a 31101s b»¥(23)s ui^e^ sa 
esat(i5) ^a Eai2i sx)¥(24)b 8i¥ 3ie(ii)°i ^a¥CHi o)a@ bii s^chi s ^sli. 

e 10s aii 2a ^Aioiia si¥ 3iea a?i ^^r& sas eaisi^ bseoip. TFT(i6)a ±± s^(i5d)cni essis siejs ^(20) 
s aess(i7)oii aaaci. &^ai a^(i8)a ps a^d9)oi ^isaoi gj^e 3(20)3 ass(i7)g ei^&d. ps a^(i9)@ TFTd6)a 

a^(i6d)oii a ^£ii2, Bis! a^ssAH 3ite*tci. e^Ai a^(i8)s aa^(2D* mm pa a^(i9)oii a3is<Es s^sii vmbu 
s>m s^°sah 3iteea. sio 2 §a ps aaat(2Ds siai a^(i8) ^011 zim&u. 01 a, a 0^(21)01 si-ah a=d8)e sasi 
hi^sie^ &ai a^(i8)2i axii astern ^saci. eaisxi^ ataxieh. sxi* saioioiE sa uh»oK22)oi sisaon 

bm a^(i8)a ps a^(i9)« mmma. m»aK22)oi ^oisee, 2uss(i3)a sua un» »»oi essiDi. 

¥S 3^(19)01 aeiM S(20)S SSH TFT(16)a ±± a^(16d)0ll a3|^!2S g^SS. TFT(16)0|| asH s^a a^ife ps a^ 

(i9)°i a 91 2i sssick &iAi a^dsjoi ps a^oii sis a3isiEE s^aEs, ^ai a^d8)a a9t ps a^(i9)a a9ia sasi3ii 
a a-, ps aeisf(2i)oi y A | a=d8) ^oii ^sass, ^gsd3)a smn^ &m ssa sag aa^(2Da ^aoi acn. jhihaieh^i 
stAi a^d8) ^ S2^(2i)a ^schi a§H sssa. 

m 2a ^aioiichi ms ™§ p^aaioia §3i sis^i 111 121 ^Aioiia aoi e sou eaisci. sip 3ie(n)2i as 3ie(i2) aioioii 

^aS(13)S ^gJSIfe ?il 3HHHA|EH^AH Zt^&Q-S. CLC1S PS a^(19)2l CHS 3ie(12)a E&0I 312, C1 ° S23(21)a ^^31 

BtAi a^d8)a esoi aE, clc2& as Pie(i2)a aas(2Da sijoi @ci. P3Ha 3hiaieh(clc2 a; ciw etAi a^d8)a 
sschi sjsE s^see, TFTd6)a asH ej3i@ a^oi §§ si^aoi ^§#(13)011 2i3ia sag ps a^(i9)a sschiah clcioiisj- 
9J3IS agfap- ^oiaa. 

p^saioioii Aisafe sa nisoi \oia. o -!ias(i3)a ^gi(aipaoi^)oi w stMa p^saioife su asa 
gAiss a ssm, ^gaoi \/2gi a puis sh§ p^saiopi asa «aiss his&pe ^aui sip. s&, ?ii§g(i3)oii °j3is 

aSOl S3IBEE, 2ij§S(13)a ^gSOl BES3II S3|5lfe 3E 8TBI2I 2iP. CD 2-1 AH , E 8011 EA|@ S3| DISSIE^ &A| a^ 

(18) 6f0|| a23(21)g aSSEEMI SMI a^(18)31 PS 3^(19)011 39|x)3) ^3|E^ 5101, P31 EE 21 eh Ah EE a 5* Oil AH 2!!SS(13) 

a ^gas aasi si^ 301 3i^sip. 12^(21)011 ais j^m xiisfe sin, sio 2 , oias sj ohffni as ^31 gaoip. e soiiah cici 
cic2a saoi °±iss2i pbh si xh a chi asH asm eui ssi ^ga Aioia 33iiE ?«s©(i3)a ihschi mai asi3i in soil. 12^(21) 
a ¥Jii ai xhss aasi issHoi etci. 

E 11a A LHXI Efc E 10 CHI EAI@ g|-^31S 5«§ PiSMOIS HIESIt ggCHIAH Sh¥ 3151011 att HIE g§* EAISIfc 
aSEOIP. 3IIOIS a^(16a)0l 12 3I&K14) feKMI 32 2Sa(15)0l 3II0IE a^(16a) % Eai2 a^(16b) &0|| 

aeaE. yEas(i6c) sy ee a^d6d)oi 12 as^ds) moii s^acn, E9ixi e»eah TFTd6)a 3i^s is&cke 11a a), is. 

32#(17)S TFT(16)S HI^SIOI "§32, ^E S^(16d)0|| EgShfe ?!§!§ 8(20)01 SS@P(E 112) B). § 4;X1fe TFT(16)CHI 

stiat 5!oi omai, P012E21 as pe E9is exioii as Pieoi Dieif 4-e 2ici. 
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uzin. aas(i7)« m^sit ?s a^dffloi itos oipoi*i, ±± a^06d) si ps a^09)oi a^s S ( 2 o)s ssh ah^ 
xj^isjog a*eo(s iig o. fg a=(i9)oi ^§§ cm, o^ai Aitsm^ ^mass ms»°smi ps sschi&i a§^EE itcoi 

5|§i 4= 5iC1. 3=!(19)S0II 0t£38 4>»»0I. SIAh 3^(18)01 SfflEHi! §0)1 21 » SSSOtE 1121 D). DEI 2. PS S5(19)0II 

oi^a* Aiamoi, sio 2 3i cvdchi 21 an a.ui s=(i8) son ^§92, ois 2§h, 12^(21)01 ssbcke 1121 e). naiii. s£ioioiE2i 

HHSf^(22)0l S1A1 3^(18) SOU HI^£I2, PS 3^(19) SI l2Bf(21)0| 2!jS2| ±S bHS gfS°£ 2019P(EA|£| A| Si). 122M2I) 

s eui a=(i8)oii cn2sn= u\m 315(12)21 s^chi 5<ss 4= siq. a&, aaaM2i)e siai a^d8) ai &h 3^08)chi cu28ife chs 

315(12)21 S3 CHI 4= SIQ. 

&1A1 3^(18)21 XHSfer AlOtl shg^fe >jq| on.|£1, LIS £3 g§OI A|gi! ^ 2iC1. 51¥ 315(11)0! Ss& d12l &0I HI 2 El 2 

eshs vim S6i g£i heh(26)2i ?s 3^(25)01 aies me uies ch2sie= oipchais, ^ssd3)oi s 3ie ahoi chi ^gjacn 

CI2S&I0I31 HISSQ. 2!jSS(13)0|| 2*611= 81¥ 315(1 1)21 3201 312) SMI 4- 2AEES, PS S^3I ShAh SS M0I2J S31I 
¥50)1*1 2"SS(13)2) bHSf SOU §01 g^SHI SffcCI. 

S gfS2| HI 321 1AI01I31 0151011 3IIHSC1. £ 62J HI 121 M A| Oil Oil AH 21 if 01. S1¥ 315(11)8 19 315(14), S3 £251(15; 

eaisjxi a>g), tft(i 6), aaed7). 2ai s=i(i8) a ps 3^(19)8 sfeQ. 12 hsbmisjs is diekuj schi ^iaa, tft06)= 

12 Hfiaf(15) SOU gaSD. a*^2| TFT(16)te 12 315(14) SOU 3||0|E a^(16a). ESII2 a^(16b). SlEx1lS(16c), ±± S3(16d) 
^ HI 22) ±S 3^1(30)8 ^feQ. 0lA|S12| HI 3()2| 3^8 3IIOIM a^(16a)8 ul^Slfe 12 SSaf(15) SCHI SOiaCK 12 315(14) S2| 
311 01 e 2AH¥(23)21 3)I0IM 5A>¥(23)g Hl^81fc 12 e£2}(15) S2| EBII2 5X1¥(24)fe 61¥ 315(11)2) ^2¥CHI 01£5@ 5X1 

a ^ cm ah aaaci. 

E 12!= HI 22 61 Al Oil 21 61¥ 3158 5^81 1EHE EAISIfc B2E0IEK ±± a^(16d)31 HI 22J a^(30)g SI02J §2^(21) 

a sm ew a^ect. tft(i6)°i a^d6d)oii eb»s= a^s s(20) as a 221 a^(30)on ess^ »( 2 o)g aas(i7) 
chi aasD. etAi a^(ie) ai a^d9)oi ^ssoi, ?h^e s(20) ai i2S(i7)s ni^sm. ¥s a^d9)s tft(i6)si Eai2 a^ 

(16b) Sir ±^ a^(16d)0tl S^EIH, a^E£AH°| 3|§S i^feCI. e.U1 a^(18)S HI 22| a^(30)C1l m^SH. S1A15 a|g 
a^EEAH2J 3|fe* 3ii=Q. £!A1 a^(18) §y ¥S a^(19)S 5JS5IOIII S131I AHS a3l3£S a^SO. EAIEIIIfe 5!)S 
SIIS bHSfShfe SBIOIDIE S°| dHtf9, h (22)0l 3#E|01, S}A1 a^(18)31 ¥S a^(19)= m^&Q. aHife, h (22)0l 20iaES. 2«§S(13)2| 

^xi2i ana a»oi §§@ci. 

a^(19)0| S(20)e gSH TFT(16)2| ^ a^(16d)CHI a3|2!ES S^SJES, TFT(1 6)CHI 2I8H S?l^ PS a^ 

d9)2j a?i2i sasici. ei-Ai a^dejoi aaaf(2i)« mm tfkisjsi hi 221 ±± a^oooi a^aEs, ej-ai- a^d8)°i a?ife 
a=(i9)°i a?ieci ^oui3ii so. 01 mi. s^ai a=(i8). ¥g a^(i9) w a asf (21)011 sjsh 3\mmeu\ saaa. 

HI 321 6! A| Oil Oil Ilff 9ii§ PiSaiOI°| §31 USfe HI 1 Si HI 22) £A|0||£1 SfOI E 8011 EAIS 2J0I 3D. 61¥ 315(11)31 315 
(12) Ah 01 CHI 2«§S(13)§ itaShfe ^531 HH AIEHSAH 5^3S. CLC1S PS 3^(19)31 CHS 315(12)2) 5H0IE, CLC2fe S1A1 a^ 
(18)21 CHSf 315(12)2) 5H0IO1, CI S 1221(21)^ SSH ±± a^(16d)0tl S^S HI 22) &± 3^(30)31 £^A1 a^(18)0IC1. ¥3H°| 
31 HH Al El (CLC2 S! C1)31 S1A1 S=(1B)2| S^CHIAH SJBS 2^331 HHSCHI. TFT(16)0)I 2I6H 231@ agiOl Sif g«f£l01 2!j§S(13)0il 
231@ a&g ¥g a^(19)2) S « CHI AH CLC10II5 231S agfffiO ^01J|3|| SCI. 

□ ±851101011 AlgSfer 92| E1S0I A0I2. °-*!l#(13)2| «S1(£IE1QI0I^)0I A./4& W S1A1S 2!JS Cl^SSIIOIfc ill! ^E2| 

gAias hi gam. ^gioi A./2& ih ¥3i» p^saici3i an g}E°i SAisii Higsicm ^axi aici. °Ji§g(i3)oii 23i@ 

agfOI §31HEE, ^SS(13)2J "S30I B£S31I S31S1fc 5E s £1 Xi ZLU. [I1£1AH, E 8011 EA|@ S31$)E3r Dia£|3| ?|6H. HI 221 

±± a^ooa a^?(i6d) aioichi i2^(2Ds ^sjsesm) siai a^(i8)m ps a^d9) ai-oi chi a¥ixi3i sags pa eesi 

&1A1 EE °f ^ CHI AH e«aS(13)21 ^S18 SI^SIS 4= 2iC1. 12^(21)011 A1§31fe& x«Sfe SIN. Si0 2 . Ti 2 0 3 . TasOb. SiO. AlzOs S0IE1. E 
8011 AH CLC1 %l CLC22I §gg ™SS(13)2 ^ffll SI HIIOII Q}£1 SSIIl. 231 a^SI ^1 A10|2| 531IE ^§#(13)2) XH S CHI I1£1 
28131 CHICHI . I2ef(21)2| XH18 ^18| SS6H01 81CI. 

E 132 A LH X! Ffe E 1 2 CHI EA|S 2-P31S 5»§ CI±«aiO|2| HIS SSOtlAH 8I¥ 315011 0)61 HIS SSf EA|8fe fiSEOICK 
¥a. 31I0IE a^(16a)0| 12 315(14) SOU SS3H. 12 S£^(15)OI 31I0IE S=(16a) SOII 2!SaH, E3I2 S^(16b). ehESIS 
(16c) a^(16d)0l 12 EfiSf(15) SOII mgaOi, S?ISJ SXISAH TFT(16)2| 31501 gSSCKE 1321 A). ±?IS SI1& TFT(16) 

CHI SSEIfe 5 01 01L|£1, C10IEE21 SS CIS ±?IS ± XI CHI CH» 31501 gbl8 4=E 2iO. 12 SS^(15)31 TFT(IS) fefOH D1±3(29)S 
2318112 S± a^(16d)21 2¥28 ESAI3H. 12^(21)01 S^ aaSOII 2|8H SSSEKE 132) BCHI EA|). 

□ £12, HI 22) SS a=^(30)0l 12^(21)8 S8H SS a^(16d)0ll S^HE^ S§2| ^ xl Oil AH 12 esa}(15) S0]| uHEiy@E1(E 
1321 C). SESh 12S(17)0I TFT(16)B HI ^SIO) S^EIU. a^(16d)0)l E&Sfe ?H§jE S(20)21 HI 22) a^(30)CHI EBBlfc 
S(20)0l 12S(17)CHI a^SCKE 132| D). □£12, IT02I a^(19)0| ^ejS S(20)8 S6H a=Ul6d)21 S3|5|ES 
S*81E5 12S(17) ?ICHI 3SSE1. 3^(19)01 IH. D1Sg!8 4=S81H ifflEHiig AlgSESMI PS SS SOU 5 S^5|25 

IT031 5|S1 4= 2iC1(E 132) E). 

I1£1AH, AI2) a^S asiM ^(20)8 »§H HI 221 i± a^(30)3l a3|5|ES S*81E^ 12S(17) ¥l OH SSSCf. S1A1 3^(18) 
01 OH, DI^US 4=1813 Sg SafSOII 2|5H S1AI a« S0H2 a^^ES AiefOI SSI 4= 2iC1(E 132) F). S1A1 a = (18)2| IHSfe 

AI0II5 S1S£lb 201 0|L|£1. Elff £3^ g§0| A1S8 4»E Si QK E£IH, S£IOIDIE2| HHS^(22)0| S.UI 3^(18), PS 3^(19) ^ 

i2?4(2i) son m*an, °i<§2) ±s bH» ssss aoiacKSEAisn sts). 

81¥ 315(11)01 SIS U121 SfOI HI £312 HBH8J ¥AHS S3H S£H gEH(26)21 ¥S 3^(25)01 ^§£|0| aife CHSf 315(12)31 
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CHSSIE^ 01 ¥01X101. gf 3|& AI-OI CHI ™gS(13)0| ^gJEIOl ™§ CI^SBIIOPf HI£@P. 8(1 3)21 S*8fc 8I¥ 3l£1(11)a £301 
g & S^| OI¥CH§! 4= 2iEES, a?S*(13)2| UK 8 SOD SOI ¥S 33 a EJAI- S3 AlOia 33(| ¥50HAH g^SIXI fflfeCh 

£ ttesi P5 «AI0II« 0| ohCHI D\M&Q. E 60)| EAIS HI 121 41 AIM a itOI. 6h¥ 3ie(11)S IS 3IEH14), SS S£^(15: 

EAiaxi us). tft(16). aa*(i7). u jai a=ad8) * ¥g a^(i9)« as asst(i5)s as pi&ku) <yon ^taa, tft(i6)-= 
as asaKis) yon aaaa. ^a tft(i6)& is 3ieHi4) «roi mom asdea). ehis sRdeb). ^E»is(i6c) ai ±± aad6d) 

a 3>3, OIXIRa AHI31XI a=!S 3)1 0|e a=(16a)S ffl^Slfe IS aS6U15) m\ SOISD. as :>ieKl4) &a 31IO|e B«(23)21 311 01 s 
B¥(23)S Hl^Slfe IS SS9K15) E51IS B¥(24)fe 8h¥ 3ie(11)2| ^£¥011 01^3 BX1¥0II SS@P. 

E Hfc HI 421 aAlOlia 81¥ 3|ff2| ^¥1 2.^2 SEH£ EAI& BSEOIP. TFT(16)2| a^(16d)0ll ESSfe *(20)0I 

assd7)oii gaaa. ¥g aa09). aasf(2i) a »ai- aad8)oi ^saoi a§<E *(20)2i asstme hi^&ck aad9)s 

TFT(16)2| ^ a^(16d)0ll S^EIH, Sjfll a^2£A)2| 3|feS 3U=Ch Si0 2 2| ¥3 80^(21)01 ¥§ a=t(19)21 SfAl S = (1B) AI-OI CHI 

^ssa. eiAi aa(i8)s asst(2i)a s«h ¥g aad9)on a3i3°s s^an, eiAiei ai sis a^ESAia 3ites ^feci. 

ass(i7)s es sya ss, assd7) yon fg a^d9)a eut aad8)E as aya ass s^a. s-ai aad8) ai 

ga oh (2 i)s u hAh 2^(18)2) fig aya SS2I ay g2<2f SIXH a^OIIAH HI3Ha:n. ¥3 a^(19)0| 2»§S(13)01I S*61E^ 3«=?(31)31 

aysa. 

EAiaXIfe St 2i II Eh 3*3 M»» UHSmi= SPOI0IE S21 UHS^(22)0I 3*301, &hAh aa(18)21 fg 2^(19)1 Hl^thP. HHS3 
(22)01 SOmCH, 2!j§S(13)2| QHg g^oj bH gt ygfQi gggp. i=g 2^(19)01 gj^S S(20)g SSH TFT( 16)21 ±± aa(16d)0|j 
a3|£j°£ g^£|5S, TFT(16)0II 2I8H ^331= a?l!= ¥S 3^(19)21 a?l2f SSIShCK ShAI- a^(18)S 1SS|(21)S S8H S^OII 

ataxia. e>Af a^d8)°j fg 2^(19)21 a^ieci ^oixmi @q. oi an, <hm a^ds), a^d9) % ssaf(2i)oii si sh 
3HiHAiEi3f aaact. 

HI 421 ^AIOIIOII HIS U^gai0|2| §31 a£= HI 1 LHXI HI 321 £A|01l2f SOI E 8011 EAISC1. 81¥ 31^(11)31 CHS 3|©(12) 
A10I01I °Ji9S(13)B agJSIt ?ii 3HAI&SAH 2!?»aa. CLC1S 3H?(31)01IA1 CDS 3IB(12)21 ¥S a^(19)2| SffOI 32. 

CLC2fe CHS 3IB(12)3 ShAf S = (18)2| 5SfO| £12, CIS aS^(21)» S8H Sffll SfAf 2^(18)21 ¥S S^(19)0ICK ¥3H°) 

3iSHAIH(CLC2 S! C1Ph &fA| a = (1B)2| S5?0)| g^HS, TFT(16)0II 2|6H S31@ a&OI S8 SflfEIOI 81(88(13)011 S31@ 

a&s a^d9)2i a « on ah clciohs °id^ agfao yoiaa. 

u^saioioii A^safc sa efsoi aois. eij§g(i3)a ^sa(£i&Qioia)oi a/4@j ih sjais p^senoib an asa 
gAi@i Hiesm, ^saoi x/zm an ¥nn ^3 p^saiopi mn asa saiss flisecm srais eici. se, 2«§s(i 3)011 S3i^ 
a^oi s3iaHg, eii§#(i3)a ^saoi bsb^ii s3^s^fe aaa sia-. ©a ah, e sou eai@ S3^ u^i oiasiE^ ^ai a^ 
(18) m\ asa, h (2De 5ii&°s« <&m a^(i8)nh ¥S a^(i9) a^ioii a?ixpi- ^3ie= siw, ^ai asa &>ai- ee i^ouh »«§§ 
d3)a ^sis a^a sife 5101 3^§ici, asat(2i)oii aj§ xhs^ siN, sio 2 . oiag as 01^21 &s ^31 sisoiqk e sou ah 
clci ai CLC2a ssoi ^ssa ^1 aj xhsoii asn ssis S3j aea ^sa Aioia a^iis 5*!SS(i3)a xnaoii mai sspi oh son, 
as^(2i)a * xnas ^asi sssnoi sa. 

E 15a A LHXI Ffe E 1 4011 EAIS a-^3J8 9|S P^SMOI US gSOIIAH 3IB0I CHSt HIS gSS EA|81fe SSEOIP. ¥41. 
3II0IE a^(16a)0l as 3IS.K14) ^ CHI SS aaBf(15)0| 3II0IM S^(16a) 6f0il S|SEI0j. E&1IS a^(16b), g(16c) ii 

S = (16d)0| aS MSat(15) ^ CHI S^aCH, ±J.[S.M TFT(16)S SSStCHE 15a A). ^?1SJ r^XIfe TFT(1 6)011 ttgafe 301 

0|LI?J, P0I2E21 eg Off a=s| S AXIOII CH& 3lffS Algff 4=E SCI. 

Esf, assd7)oi tft(i 6) ?ioii aisso. ass(i7) 6ioii si s&a ssa »^si3i ?ish. ase(i7)on assi3ii m&m m 

Dl^iUS 4=1812. 5£51IXI^E1 AlgSIOI aSS(17) SSSCK U ^, lSS(17)a Bt\°i 3Li §g3|| CHygJSrOj, 

assd7)s sset 3i^g gife hss §*3ti @ci. a^d6d)oii Egsife s(20)oi assd7)oii ssscke 15a b). aaiii. 

¥S a^(19)0l ^IH EH S CHI a8H aSS(17) ?I0II UOS OI¥CHXI2, ±^ a^(16d)21 ¥S a^(19)0| !jB|S g(20)S xdhsn AHS 

s^i-^o^ s*£cke 15a o. SEe, sio 2 a asa,H2Doi cvdoii asn ¥S a^(i9) ^011 sis@cke 15a d). naiii, ai^s &a\ aa 
(18)01 ag ssfson asn asat(2D ^on s^scke 15a e). 

e 15a Ba saoiiAH ea a^s aasi3i ^ oh Di^aoii a^sioi. &ai aa(i8)a as s^ ssa ay §^ai axi g«i 
^ssm, ay a^a axH s^on □ssi^ ¥ixion ^a§ atfe o^a« oissiw, ohsj » ssenxi^e S aissioi w axi s^oiiah 
&At aad8)a ¥g aadgjs hphsih, ois san, 3h^ods as&a. ^^a 3h^(31)oiiah, aad9)oi e*@cke 15a f). 

s^ai a^d8)a xhs^ aichi sigtife 2101 oiuei as ess ssoi aiss 4=e 210-. si¥ 3ie(n)oi y3ia as sses 
iss2 °ais ¥xhs «§h ga sH(26)a fs aa(25)oi sisacH 2it ens 3ied2ja cnssiE^ oi^ohxidi, °Ji§s(i3) a 3i& 
Atoion ygjacH °!<s p^saiopi xnissa. °!iss(i3)2i s*8i& si¥ 3i&(u)a asoi 3na a&si3ii oi^g 4= sjees, s^si 
eui Aioia §3ii ¥5ohai enss(i3)a hhs sonsoi ^asm atto. 

3H?(3D3i yxi a ^(i8)on isaEi, 5!jss(i3)s sen as sa-5i3ii oioi ^a seoiiah etjaois §on asn si¥ 3ie(n)a 

CHSS°£¥H 9!j§S(13)°S SOI SAIgEEW SA|g S8101, 0)¥S ^SOICHeiE P^MB)|0|31 31^81311 =1P. 3H^?(31)31 |gg 
CJ1S 3ISh(12)ES¥P 3SX1B S8H SUmOl uhAlg 4= S1EES, ShAh aa(18)0||AH CHS 3ie(12)°S¥E) gJAISS ShAfSte 
&A1 E E Oil AH E 9IE31 SXHSI XHSiaXI SffeP. 

si¥ 3ie(n) ya tft(i6) ^cHi 5is@ Ass(i7)oi aa sEH(26)a oiflia= as aAiona ens p^aaiom asep. s-?is 
e«s p^saioia ¥S^s es * e-¥as p^aaioia his ggoun ^ai a^a asm^ ggs hi 1 l^xi hi 4a aAioiia 
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issm. la a ei (26)2i- seen 7)01 msiiapfe satoi pep. 

y Af U^BaiOICHIAH, CHS 3I»(12)2S¥EI2| &JAI3tg SAHtOI S OH SHI CHS 3I6H12) 3CHI DhSS 8 B| gEH(26)B ¥ 2! 

Sa8m, ¥1 SEa P^MaiOIOHAH, ™P0IE(28)E¥EHa I! CHS 3I6K12) 30II S£) SEI(26)a 8I¥ 3IB 

(id 3011 a eh «ei (26)i iaech a At ai eeoiiah, 301 aai ¥ a bj»b°£mi. §m eeoiiah suet &a 
ci^aaiois 4=ssn= soi 3ffeofct. ?i EEa »jaj ee moioiiah ph^ee sai@ *ta issic se 3^§hp. 

tsa ta 

a gfgOII Ds@, ¥3 SEOIIAH °!j§SOII 213^ =?S S2tOI &Af aaOIIAH ™S*0tl °J3|=I 3°JSC y°EE. Ah S ^ 0)1 AH 

^ssa ^iig ¥S aaoiiAH ^sea eci ^oumi aoi sit At EEa ¥nt se ^chiah ^gii a^si 201 

33|fe gf^ EEOIIAH gAlga 3EB S^Sfi 4= SIP. IS SSS fS a 3 3t SLUh ES agtXtB £!3SIOI. ¥S g^i &A| 

gojg B8i h>d> s^xi-a-hoii a«H sss aetoii asH saioii ess ^ sick 331;= Eaxi^aa gfoi suwphu es aet si oh a 

51338 HHXIItt 4= 31311 8H2. Cl^gaiOia »|£ dlgS S2tA|iJ4= a 31 SP. &AI- g«01IAH M 23 01 3ia ggJSIEE. 

aiSSOHAISI a3|<*aa SOHOII 2| S HHS lb SSAR2I 30H0I BJ3H ^0 913AI- £|^a IS HHS E^S bHHIIt 4= SICK 

©pah, ci^aaioia ^3« mum 4 sip. 

^ai a^oi lasts ssh a^cni s^ai>, 10^01 &m a^ 3011 ^§Eii saatoi etAi a^oii masns ens 3ista a<3 
3011 »ssa. saatoi stAi a^ ai etAi a =011 cneisife chs 3iea aa 3011 3SBe. m 2a ±^ a^oi g°*ete ssh ±± a^cni 
g^an. is^oi a^ 3011 ^saoi, smi a^oi gaaf &011 ^ease. etAi- a^a- fg a^wi asH jhiahepi ssam, gs 
gsoii a§H aaa shi a« aioioii a^*^ ^1 4= sip. &i ai- a^a sa^oi ?«^ohah m^a^i rag on. JH^t 

S^EEAH ^l^&P. 

aa g&a ?a a^a an aaotiAH chs 3i&°sva sjai^ 3^»g ssh ss^ee yAhsit 3g ch^p. 
ppah, ?a a^a a« a^oiiAH ¥3 aass/H ssacn, ehAh asa ?a eeoiiah sg^&i ci^saiois 

sp. 

S a at OH CHS AHSSAH SiN, Si0 2 , T12O3, Ta 2 0 5 , SiO, AIsOb, otag §H OlffOI ^ga^i wzou, SEU HIS ssoip ™s xhs §a 

oia ^ a 011 pp a^a aaats aeioifc aoi ^^mp. y^ie asi bjiioiiaisi »sei saAmp. 

a& sa^i chs 3ie §y ±x\ ?\& m\ s^ass. &m eeohah as m S ?|gh*oj sa) gE)B 2 ei smsii!. ?a eeoiiah as 
□s :ie a! ^ » ?ie asi se.h gat ea ^t^it if= eeoiiah ^a aa« xiitAiu 4^ sai3n ea. se. ¥21 sEa siai 

SEOIIAH 2t^ ^SSffe 2E 3|feofP. 

(57) s?a S?l 
s^s 1. 

bHaai B»at eg«xi^Ei3l 1^9 8h¥ 31 e; 

6t3| ol¥ ^ I & CHI □SShE^ bHxIS CHS 3|&; 

331 §l¥ 331 CHS 3IB AhOI CHI 3S@ ^3S: 

331 8i¥ 3iea °jai a^ioH S3S ^Ai a^; 
331 gi¥ 3i&a aaioii §3@ ^a a^; 
331 chs 3ie 3011 sss ss a^; sj 

331 §§ a^. 331 ¥S a^ * 331 &iai a^ aioioii aets ei3hst3i ?iei sies sssm. 
331 a^oiiAH 331 331 sh¥ 3iea aeon °!3tafe ?g aeta 331 ^ssoii s^sis 331 ens 3i&a 

seem ej3fat: agt Ahoia a?i»b 331 &n aaoiiAia a?ixiact ^8 ^see sh= ^3 ci^saioi. 

a=?» 2. 

HI 1S0I! SI 01 AH, 

331 ¥§ a^oiiAH 331 ?«§ii a^sife 331 8t¥ 3iea saoti °j3iab 331 =?§ agtai 331 5-ssoii s^sife 331 chs 
3iea on 2J3iafer 331 ?g as Aioia 331 asmfc 331 &At aaa sa3i gsa gs si-oii aa 331 &m a^aci yoixitr 
as effe 2«3 ci^aaioi. 

S^S 3. 

M 1S0II SiCHAH, 

331 a on ah °!i§ga ¥3)11 ei ias 331 &m a^oiiAH eijisa ¥3Hiej m a 3ta ^mm as ^§ee si^ 5»§ 
p^saioi. 

S?S4. 

HI 1 LH XI M 3S S 0)E & SOU SI OH AH, 

§aSS 33I atat SgiXI^EI 3011 ^§92, 331 fi^Af a^2t 331 ¥S a^S i§3 SEOIIAH 331 121 3011 331 

^a a^s 33i aasoii a§tE te ssh 331 atat Mean^a atatsi a^cni a3i^EE g^aa. 331 chs piss 
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i2^§ mm 431 ¥§ s^oii s^at as sfe p^bbiioi. 

«?» 5. 

HI 1 LHXI HI 3S g Ofe SfOII SiCHAI, 

l^SS 431 HfHI SgHXI^B ^ CHI "gga, 431 SAI 431 ^3 4:4a S^WIAH 431 iSi 4CHI 1892, 431 

s^s 431 assou gggfe §i ssh 431 ^.&jl\±e\ ^a ±± eroii spinas s^an, 431 as pieg 431 
fg s^oti s^i^og s^aw, i05f8 431 ^ssoii 2*6fe 431 ens 3iea 3934011 ^sat as ?§5g sfe ^§ 
a^aaioi. 

S?S 6. 

HI 1 LHXI HI 3S § Ofe 61 SOU SiCHAH, 

ia§g At^j egtjxi^e 4011 ?§si2, 431 bj-ai a^a 431 a^s £§2j s ™ oil ah 431 ass 4011 aaaa. 431 
m<g 431 assoii ass s§!e gs ssh 431 sjsj Maxima 2,^21 ±± a^oii a?i^°s a^gn, 431 □ » ?i&s 43i 
¥s e^oii a^i^°s s^got, aaafs 431 &m s^oii aeifife 431 ms 3iea 33 4011 3#ai= as sfe 
p^saioi. 

s?» 7. 

1 1 » LHXI HI 3S g Ofe SOII aiCH AH, 

ga§g ^4 EgHii^a 4011 »§gi!, 431 em s=a 431 a^g ^sa s^oiiah 431 see 4011 m&an, 431 
?s a^s 431 ist ^j- chi S4S asm ss gsH a^, a,^ egHxi^a 2{^°i ±± a^on a^i^es s^an. 431 pis ?ies 
a^i Eg E = m S3i3°£ s^acM, is a -tg 431 ehAi ai 401 em a =011 masfe 401 pis i\m°\ 4011 3sa;= as 

= S°5 Sfe °-44 Q^SSIIOI. 
g?S 8. 

HI 1 LHXI 1 3S g Ofe B SOII 9iO\M. 

S2iS 431 BfSf EgHiiAE) ^011 y Af a = a g D] Eg a = o ^goj g«o||AH 431 SSf 40)1 Iggil. 431 

¥3 £1^8 451 §93SO|| §49 88 SSH 431 «W MgHxi^EI 2^21 ±± S=0I 33132^ 3^a3, XHI 22J ±^ a^S 

S 23 St S S5H 431 4;^ 2^0)1 S^affl. 431 ShM S=S 431 ae*CHI S43fc Sw S8H 431 1 2°J S^CHI 23l*jo £ 

a^ab as ^s°s shb p^aaioi. 

S?S9. 

HI 1 LHXI M 3S § 011= e SOU SiCHAH, 
431 13§g 431 HfBf egHxi^a a^, 5jg a 2, &3I S = S ^p, §a g # m g S g 3i g^eig ah^, E= g g ^ a^I 
SjSaH, 431 SJ-Ah a^S a^| g^Bt ah))| g aai2i a^| ¥ g a =g aj^i gagoil S4£ SBiM SS S5H 43| sfSf egHXI^Ei 
=|^o| s =}0|| £p|5jO £ S ^g ffl . JH^^ a^| y At o, a^| §30^^ aj ? | i=g XI 0)1 S4@ 2i 5§°S fife ™S 

P^SBIIOI. 

10. 

All 9SCHI SiCHAH, 

431 ass 4011 ea §401 aaga, 431 3H^?fe 431 as S4a si4 ^£ sxi ^ei a«on asatr as ssss 

sfe cfesaioi. 

11. 

All 4SCHI 2-1 CH AH , 

431 S239IS SiN. S1O2, Ti 2 0 3 , TaaOs. SiO, AI2O5. O^i! S! O^S g AjajEj 9U5 OI¥CHXfe aS Sfe ?»§ 

cfe«aioi. 
12. 

HI 5S0II SiCHAH, 

43I SSBIS SiN, Si0 2 . Ti 2 0 3 , Ta 2 0 6 . SiO, Al 2 0 5 . OI3g §J OF= g OI!= SfLfg 0!¥CHXfe 2i ?g°g Sfe 

cfesaioi. 

S=?» 13. 

HI 6S0II 2JCHAH, 

43| SSetS SiN, SiOz. TizOs, Ta 2 0 5 . SiO, Al 2 0 5 . 0131 * Ohg § AjSjgi o)l- 8fUS Ol^OIXfe aS ^S2S Sfe 

cfeaaioi. 

S?S 14. 
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HI 7S-CHI SOI AH, 

i3 »o siN Sj0?r Tl2 o 3 Ta205i Si0 , AlsOs. 0(31 » 0(g g 01!= Sm£ 01 ¥01 XI 21 ^S2S olfe °J|g 

p^saioi. 

S=?S 15. 

HI 8S0II 2A0UH, 

hj\ aaafg siN, sio 2 , Ti 2 o 3 . Ta 2 o 6 , sio, ai 2 o 5 , o(3i ai ofg 5 o\± sms oi^ouife 2s fg°g sf& 
p^saioi. 

16. 

fll 9S0II SICHAH, 

£PI I2°4S SiN. Si0 2 , TizOa. TazOs. SiO, Ai 2 0 5 , 0i3g » Ofg g Ajgjg Oik 5fU£ Ol^OUIfe 2i ^§2£ Sife egg 

p^aaioi, 

17. 

M 10SJCHI a 01 ah, 

12301s sjNi Si02 , Ti 2 0 3 . Ta 2 05. SiO, AI2O5, 0131! * 01S g 01b SfUS Ol^OUIfer 51 5lfe °»g 

P^BBIIOI. 
18. 

SI 1 1f CHI SiOiAH, 

HI 121 l£l SPfc £011 1392, HI 22| gfii BHfe SPI s»Bf M^ji^ei m \ a 0 | tfA( . a = o m D{ m 

2£i tta sa m\ isas as ^aes as? a* 9 p^saioi. 

EB 1 




Effl 2 
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